2 s e abe o e v i e

rs

FPCTIC EIE AP W Sl 85

KR C N A, AT e

T by - ol "
- It kY
7o 5. ©. Imusoellis Snol. <9-190
FEOM R. V. Burry 29T, 5%3-193
PHONE 3444 DADE 21 Novezber 196% -
SUBJZCT  Review of NASA Contrnct, VA4S ©-1729, "¥: -3 Performance
Apollo Proy’ -icn System Study", Phase I

The enclo
threugh

-
O
By

4

ed report presents a review of the subjcct contract
Tecember 1963.

. Hege

Z. Monteath

. Logan

V. Larson (R

D
S. Jacobellis
S
Vv

@S I5TS

Systeas Evaluaticn Unit
fdvanced Projects

CLASSIFICATION CHANGE

t ;
ontrol Btation ¥ASA

' r C
o D°§“$§2§nf::1 1pformation Faollity
¢ an

i Wash. Ofc.
Yopged when received at Wash. .
Reﬁg only if sent out of Washington

-Office.

Classifl
goientifi

7"?."?'?"8
Teoe s TR Uy,

B A At
L Y

SONTAINS 1V TORMATION  AFFT S5
el OF TRE QNCTED STATES Ve

. NG ST LAV, T.TOR 18, U
/% 0TS TRAYNGMISHION OR THI -
TENTS IN ANY RALN-R 10 Ay
p FSOHIBITLD L0 LAV

SEZTHOND 45
ELATIC ©OF
LS TGN L




R i o

1

- FRADGCEC EIL DYN]:

Ay S, OF ML Y AME DT AN AV LATIO N NG

LAP 63-T755-A

Eak:»nanr~— [ Y SlakR: ~(—~v~pu(|p
¥iiailibate .’ .A*"'z: R venl.J

DU NG 12 V28

‘. | £0D'DIR 52

’-'rmi DOCUMENT ._mnm\s INFORMAYION AFFECTING
TRE NAT nralonrses THE UMLTED sfugs v.th

1 Tecerber 1963



L T

o

.

. R PCCEE EI N ED Y (W EE
u .

S eI 4 ATAT IS AN A ATION N

fia o nT oM NTA A
Jhowa Urouv Lo

L2

X¥4SA High Performance Apollo lontiract

Apollo FMission and Propulsion

System Description

Present Apollo Systen

Apollo Mission

2n0llo Propulsion System Cperating Schedule

ALpollo Service rodule

Tunar Excursion Module

Propellant Survey

sk I - Provellant Survey

ropellant Survey Ground Rules
Propellant Survey Flow Chart
Propellant Family Listing
Propellants Considered
197C Propelliant luting

1975 Propellant Ratirng Factors

870 Prorellant Corbinaticn Overall Rating

1875 Propeilant Comkhination Uverall sSaling
gipropeiiants
. , .

1579 Propellant Ucuvination Cvernll Rating
3E_ 4 - el e . N N : s
¥atsllic Additives snd dybrids
Jandidete Selection Criteria
Selectlsd rroneiianis

. N )
1970 Prozell-nt Corkinations
1375 Pror~eilant Ccmbinations

iii

oyt

fel




TRCOCTIC EZ T I W N =

A DI T O NI AMEIIICAN AVIATION ING

»

L
-

L

Title
T L rrunel 2] isn
II Py Vs Zale iisn
- - TY oLt R :
JIrLo 1ionb o Se woonion 1900

Feed System Ccrparison
fressurization System Comparisons

‘stem

n

<

ervice ladule/rressurization S

t 4

Descent .lodule/rressurization System

. E mm T e Db o S
lggoneratiive Cooling Zetail .

had I B 4., A ~ - [ I
Radiotive Thrust Sha.iter Skirt

Regenerative/Aczlative Thrust Chamuer Comparison

Svace Storage of Propellant

iy

IZnition llethod

5N E

f g
&

L6



AVAY L \n
) ¥aN ANa ¥

\n,
<D

- N L P el ol o O I X AR ]
REQU PP S K-, A B2F = \vaB .
A DIV RSION QF NAOATM AMENICAN AVIATION INC

JerIcTTante 250N

UL SR S PN, SIS S SRR

LT B Ty BES 2 ONRING TALST

. ~ 7 ~. ~ - S . ~ o -y~
Vi 2d 20220 cin 0 N3E
§3 -

Yehicle Designs

Fz/ﬁzﬁh Vehicle and .Tspulsion Sysbun Seslgns

- vy 1 PO .4 T in® pm T £ [ g
Eq/nﬂn; STOHULE30N Iyslen JescripLion
z ‘ 4 a Y

Ap21lo Frooulsion 3ysten Sclenmatic

Volume Zestriction on Fz/Nzﬁh Jescent System
Vehicle “eight Ereakdown

Service Module Lagyout

Descent System Layout

ST

=

o
&

68



WS T T - - i e R e
[ G~ . m n i K
B O TSt CF NOHT e AR A% AVIaTION NG

T Moy AT ren

PAN e .,uvLLU.‘

The enclosed charts present a review to date of the Phase I investigations"
conducted on the "High Perforrance Apollo Propulsion System Study". The . -
purpose of this study is to evaluate the use of high-energy propellsnts ~ -

and advanced propulsion-systen concepts to increase the landed-paylonad

capability of the Apollo vericle. The program is divided into two phnses,
In Phase I of this program, vpropellants and provulsion systems that will
te operational by 1970 2re corcidered, while in Phane II systexs are
considered for a 1675 o;er :tiocnal date.

Each phase of the rrosram is compesed of five *aska: I, Propellant

Survey-—review of propellant and candidate prcpellant selection, IIX,
Propellant Selection analysie of propulsicn systems using the candidate
propellants, ill. System Design—-vehicle and propulsion system design
for a sejecled propelilant ztination, IV, ZEelisbility Analysig—
reliability anlaysis of the propulsion system design, V. Development
Requirements--description of th nt reguirements necessary to
realize the operational systems

TN o o
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In this

e
by
ﬂn“ the individusl Apollo rnropulsion systeos
yo
ba)

eview threce areas are described. First, the Apollo mission

rée descrived, S»cond, the
the propellant com-
arnd Phase II (1975).
co*didq?es as used
de tolicen tle

”“?Péilﬁﬁt

Propellant Survey (Task I) i: triefly revi
blna tion candidates listed fo” btoth Phase
xhird the investigations of he rnqee I

~epes ¥ oo
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vas selectled.
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kpollo pronulszon s;stem study. In the nission description, the
aneuvers performed by the three propulsion systems (Service, Descent,

end Ascent) are defined. From this an operational schedule, presenting

the number and duration of eng1 e operatlons, was derived. Design-

parameters for each of the current ug04/30—3v prope.lant propulsion
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